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Description 

FIELD OF THE INVENTION 

5 [0061] The present invention generally relates to mobile (or wireless) communications, and in particular, to controlling 
ata tran n ftt es served by the base station so that date 

broughpuf is > i ncre« sec 

BACKGROUND OF THE INVENTION 

[0002] Mobile communications involve, among various processing procedures, signal transmissions and handling 
of data traffic between an ace ;ss r comf rises m > v 

those skilled te rt A acces em' I AT) can be in 
many forms, including a mobile station (e.g., a mobile phone), a mobile terminal (e.g., a laptop computer), and other 
is devices (e.g., a personal digital aslant PDA) having the combined functionality ot both a mobile station and a mobile 
tc n vine > < -i n < - t i " < 1'ic et.'t is a "mobile for 

the sake of brevity. 

[0003 or* i 1 I r ice syst ' I 1 ft! 3 ul , 5ie com 

puters, etc.) are served by a network of base stations, which serve to allow the mobile stations to communicate with 
so other components in the communications system. Various types of mob lb i . m i v » 

oh z J i Mth \ i r j i l f -ourss (TDMA), frequency division muttipie 

access (FDMA), and various enhancements and improvements there r > It >:t 

ation mobile communications systems. 

[0004] CDMA is most widely ut u i elo and evoive. in particular tA :.logy evolution 

2$ (such as the so-called "cdma20G0" technology or other next generation CDMA systems) will provide integrated voice 
with simultaneous high-speed packet data, video and video conferencing capabilities. Currently, the third generation 
(3G) evolution of cdmaSOOO IX wireless communications is being reviewed or partially adopted by certain standards 
bodies, such as 3GPP and 3GF F -> < i r - - - = - t , ■> r> , . 

[dOOS] For example, a o^seiine framework for cdmaZOOO 1x£V-OV (txEVolution ■ Data and Voice) was recently 
so reached by the 3GPP2. The 1xEV-DV standard will be backward compatible with existing CDMA IS-95A/8 and 
C.Q.MA2000 1 x systems, allowing various operators seamless evolution f ortheir CDMA systems . Othertypes of systems 
that are evolving from CDMA include High Data Rate (HDR) technologies, IxEvolution - Data Only (IxEV-DO) tech- 
nologies, and the like, which will be explained in more detail hereinafter. 

[0006] The present disclosure focuses on data transmission techniques between base stations and mobiles. Thus, 
35 ad" dim i i a i \ edures (not specifically mentioned here- 

in) have been omitted so that the features of the present invention are not obscured. One skilled in the an would have 
understood that various other compot sa i oci with base stations and mobiles already known 

in the an but not described in detail herein, are also part of the present it vent on For exo i etai *. of the 

protocol architecture having an air int ewi a fry < > - tocol negotiation and 

<0 processing, and the like have been omitted. 

[800?j nacommunica icoess networh 

(e.g., a base station) and the access, terminal (e.g., a mobile) within a given frequency assignment. Channels consist 
of >rw i channels wtd "reverse lannete " 

£8008] Signal transmissions (data transmissions er transfers) from the base station to a mobile via a downlink (i.e., 
4s toward channels) are commonly referred tc as the 'forward link.." white signai transmissions from the mobile to the 
base station via an uplink (I.e., reverse channels) are commonly referred to as the "reverse link." 
0009] Sc - ide the channel st freque c \ t t i j r i i 

ions, fo orwardand rev 1 i t . eis" const bos \ 

mitted from the access network to the access terminal, ar w « u i > - v i < . v iae tels 

so transmitted from the access terminal to the access network. 

[0010] Of the many portions of the forward and reveres channels, she "forward MAC channel" is she portion of the 

i ii J'He it. " ' i <- n i i >ii 'i i • 

power control {RPQ channel, the reverse activity (RA) channel, and ofrer channels. Here, the forward MAC reverse 
activity i RA) channel Indicates i activity level (e.g., the load) on the reverse channel. 
ss foaiij n the so a i he forward link and tha reverse link are allocated 

separate frequencies and are independent of one another For code division multiple access (CDMA) technology is 
he basis for Interim S5 (IS-95) and can requency banc 

DM r .rough onec more cells/sectors, which are serviced 
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by base stations. A use of s n - lieates with another user on ; s see nc i 

and/or data on she reverse linx So a cell/sector. The ceil/sector receives the data for rooting to another can/sector or a 
public switched N) * me second user is en a ' ^ j mitted on the 

iowvard sink of the same cell/sector, or a second cell/sector, to the second renvois station. Otherwise, the data is. routed 

5 through the PSTN to the second user on the standard phone system. 

[0012] A mobile communications system can employ connectionless network services in which the network routes 
each data packet nawiduaily,. based on the destination esoToss earned in the packet and Knowledge or current network 
topology. The packetized nature of 'the - . iss : * s from a mobile allows many users to share a common channel, 
accessing the channel only when hey ha e d users. The multiple 

io access nature of the mooiie communications system nakes :t possi t 1 nt o many users 

til with in i i i > o; only one base station in a given sector. 
[0013] The transfer of digital safe oankets rafters c orn the tit or d n h votoe intom-ation. hoi! duple;; (simulta- 
neous two-way) voice communication patterns imply that the data, transferred between the base station and a particular 
mobile station,, are real-time and substantially equal in bandwidth, it has been noted that a total delay of 200 msec 

w bou I i i <. i t tIM) mm i voice ch i' Kl On the 

>t » i* i 1 t i - . , • - < - w,t n i MTy more packets being sent ft ore the base 

station to a particular mobile via a downlink (the forward link}, that: from the mobile So the base station via an upiink 
(the reverse link). 

[0014] In high speed data packet transfers, users appear to be tolerant of data transfer latencies or delays, with 
■"O <fe i u i i i r < i t ' i i i i. ill I -i u pe ' tr, ^ - 

tolerated by the us < i to reia-ively tow effective data transfer rates, are undesirable. One pro- 

posed soiuli n r wn as CDMA /HDR Je Divisi M fir s i Rate}, u various t« 3 t 

to measure channel data transfer rate, to carry out channel control, and to mitigate and suppress channel interference. 
[K>1%] c ov i i i d data To handle voice signals, the delay between 

25 * t nr t i at \ \ , --n > n n v u ^ > urt However, 

certain rr [ t s 

between the time that information is sent and t I itlon Is eceived. Such data handling communi- 

cations systems can be referred to as High Data Rate {HDR) systems. The following description will focus- on HDR 
systems ana a hn r • ^ ett i w i t u it, i i ct mmunications sys- 

30 terns and techniques for handling high data rates, such as 1xSV-00, 1x£V-OV. and the like, fall within the scope of 
the present disclosure. 

[0018] in general, a High Data Rate (HDR) system is an internet protocol (IP) based system that is optimized for 
transmitting data packets having bursty characteristics and not sensitive to latencies or delays, in HDR systems, a 
base station is dedicated to communicating with only one mobile station at any one time. An HDR system employs 
35 particular techniques allowing for high-speed data transfers. Also, HDR sy^t n i j k x xl 

data transfers employing the same 1 ,25MHz of spectrum used in current IS-95 systems. 

t'iuUj 'a wward I n n DR s', em i characters ed in thai, the st-ngi shed in terms of orthog- 

onal spreading codes, but distinguished in terms of time slots, whereby one time slot can be 1.67ms (milliseconds} 
Also, on the forward link of an HDR system, the mobile (access terminal AT) can receive data services from about at 
40 least 38.4 Kbps to about at most 2.4578 Mops. The reverse link of an HDP. system is similar io the reveres link of art 
IS-85 system, and employs a pilot signal to improve performance. Also, traditional 13-96 power centre! methods are 
used for o } i vices from about 9.6 Kbps to about 153.6 Kbps. 

[0018] In the HDR system, a base station (a parte the access network AN s max 

mo i pov. » ly r »er trol juired t use only one use c anne 

•ws at a m outs - - ng ictlcniiyto iterierenoei i - is sers A so in contrast to an IS-95 system requiring 
i equal Pale, har-sfe; rale i ail users, an 1-iDR system noec riot deiivet packet data to at; users at equal data im 
rates. Aoco;din,gly', users receiving high strength ■signals can receive services, employing high data rates, while users 
receiving low sit -sgth sign - itt more fime siots so that their unequal (i.e., lower) data rate is 

compensated. 

so [001 S] In conventional IS-85 systems, because various signals (Including plic-t signals; are simultaneously transmit- 
ted to ail users nierfere e res c s: sumption are problematic. However 
in HDR systems, pilot signals can be transmitted at maximum power be mi ... j Hot signals are 
employed Thus, signal strength can bo measured more accurately, error rates can be reduced, and interference be- 
tween pit' rem * s i -i ni ed - he HDI t i ant cells are 

;w i ' ,i • | t tec > inieneta m pilot signs ;ni ce -i 1 . . 

[0020] Figure 1 shows a portion of a conventional reverse ehan el structure for sending i late i 

crease information from a base station to a mobile A base station (not shewn} approximates (or measures} a toad 
the reverse tick, and prepares to send to a moniio (not shown) various messages indicating whether the reverse linn 
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load is large of small. A bit repetition means 1 0 repeats the bits in the messages to be sen; a certain number oi times 
to improve signal reliability. 

[0021] Thereafter, a signal point mapper 1'i maps tin?; < r i i t p t i > r f x- i I it i i 

s "Waish cov€ signal and 1 t an- e to the mobile. 

[0022] A converts- ml = ^ ° b r t v mi r - - irgthatthe 

current reverse link load is tea large, and tne mobile reduces the current packet data rate on the reverse link by one- 
half {1/2} so ihs: trie load on tee reverse link is decreased, 

ftf SUMMARY OF THE INVENTION 

[0023] A gist of the present invention invokes the tccogniiion by the present inventors of the drawbacks in the con- 

* ! kil 1 i [ i ( Hi ( It 1 ti l ) t v 1 1 )h 

standards of iS-95, HOR, IMT-2000. etc ) for controlling data transmission rates between mobiles and a base station 
fs do not effectively consider the particular data transmission circumstances arid channel conditions of each mobile sta- 
tion. 

[0034] Conventional HDR systems do not employ effective power control techniques, thus there are difficulties in 
1 ti 1 I i i li t^v mobiles located far from the »s a! qui g.« tai mk 

1 i J » r i \ n't till uht t t , ( 1 i I it 

?-0 requiring only low level power. 

[0025] The conventional HDR systerr i itageous f that when the bass slat i i the 

reverse link to be too large and feeds back this information via a reverse activity (RA) channel, the reverse link packet 
data rate is unconditionally reduced by one-half for a!! users (mobiles), and thus overall data throughput at each base 
tal jn is ui irafoly redu 1 i t I , s i-nations thai iles h fi'ercn 

ss .qulrements and should advantageously be controlled individually in a dedicated manner. 

[0026] Additionally, the convention t I 1 i ^ i - w ^.s. iqes are sent to the mobiles to 

indicate that their packet data rales should be increased when the reverse link ioad is small. 
[0027] Furthermore, the conventional art merely considers the reverse link toad. Howev jr. in pre 
transmission applications, the channel or link conditions, such as signal interference and transmission power require- 

4» ments, and other communications environment factors effect data transmissions on the reverse link. 

£0828} To address at leas' the 1 j conventional art problems, the present invention utilizes information 

fed back from the toward link for data packet transmission over the reverse link upon cons . 
transmission circumstances and channel conditions of each mobile station and accordingly controlling the mobiles; in 
a dedicated manner. By doing so, the data transmission rate over the reverse link ir> if r > s i 1 1 teatfj 

35 improve reverse link data transmission rates, messages informing the mobile station to adjust (ii eas decrease c 
maintain) its data transmission rate are sent from the base station in accordance with reverse link load information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

40 [0029] 

Figure 1 shows a portion of a conventional reverse channel structure for sending transmission data rate increase 
information from a base station to a mobile; 

Figure ? s^ows a partial str to i < < i r i t cm » s 1 1 t 

** Figure 3 shows a partial structure of a mobile according to an embodiment of the present invention; 

Figure 4 shows the details of certain relative portions of the determinate: 24 in a base station, a portion of which 
is shown in Figure 2; 

Figure 5 is a v chart showing tine main areas involved in transmitting transmission data rate adjust information 
to each mobile in a txEV-DV a 1xE ( D< i according to the pt mt invention; 

so Figure S is a flow diagram of the method for controlling the data transmission rats in accordance with the present 

invention; 

Figure ? Is a flow diagram of embodiment according to the present invention, 
Figun 8 shows 1 roc ^crc r ~<c :=.■- t et i ! 

i j » ow s f t t ng rat fit i l it r - ' t din , 1 i 

55 present invention; and 

Figure 10 shows an example of how the reverse iink data rate is controlled using the BS.. RCV values according 

i 5 l ' t k 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0030] Figure ;'; shows a partial structure of a mobile according to an embodiment of the present invention, A mobile 
20 comprises a i hi processor 1 . a cemodulator 22, a transmission data rate t —i 23. and a transmission 

5 ( 4 If < t [ ro 5 soi 21 i o i vedtro a base station via a reception antenna 

At. The demodulator 22 demodulates the signals processed by the reception processor 21. The transmission data 
rale controller 83 com s the transmission date i r it ? transm'® on data sts adjust me nformatio ii 
r if gr Is ss« d - , tne do rte Uuiater 22. The transmi i si %mis 

>rter a A2 to the ba n in accordance wit! i i rolls 2 

io [00313 ^c^o e (to Fig le mobile s bod nt i r - tsc npnsa a de- 

termining means which determines a transmission energy level required for transmitting to a base station. Here, the 

) rt r n t k r 2 - tut. I 4 < l 

entirety or portions thereof. 

[0032] Also, the mobile according to an embodiment of the present invention can compris; an ad usting means 
rs oseiat.vr u i I ii leans which adjusts a data transmission rate based upon a comparison 

result received from the base static i in a d i - pat ult being ob 

tained by comparing the transmission energy leva! and an interference level of signals sent to the base station by the 
mobile stations. Here, the adjust gmean i i r ion data ra t r 

processor 24, m their entirety or portions thereof 
so pjss] Fortnormorc. the mobile according to an embodiment of the present invention can comprise a transceiver 
operallvety connected with the adjusting means, which transmits packer data on the reverse link in accordance with 
the adjusted a transmission rate. Hero, the transceiver can comprise the reception processor 21 , > o demodulator 
22, the tra and Aft, in th n, p lere 

[0034] Figure 3 shows a partial structure of it 'qjau n.oc t\ i M nior A 

"2S base station 30 comprises a reception processor 31 , an interference level detector 32, a comparator 33, a determtnator 
34, and a transmission processor 3o The recept nnpm- s 5 (e.g., demodulates) the ssgnals received 

from mobiles (not shown) via a reception antenna A3. The interference level detector 32 receives the processed signals 
from the reception processor 31 for estimating and/or detecting a lave .f signal e. e related to the pi I 
signals. 

so |0035| As understood by those sklltod in the ah", there i ig it t between mobiles »nd 

base stations in mobile communications. For example, in the case of the reverse link, an important parameter is the 
rise in the : level of the total amount of noise over the level of the thermal noise at a base station, This parameter is 
referred id as the "rise over thermal" (ROT). The rise over thermal (ROT) corresponds to the loading of the reverse link. 
[0*338] Typically,, a communications system attempts to maintain the ROT near a predetermined value. If the ROT is 

as rn,cc">t rni i I i I i m - , < v. i e cause small changes 

in instantaneous loading that result in large excursions In the output power of the mobile station, When the ROT is 
considered So be too high (e.g., above a desired threshold level), the data transmission rate can be decreased or even 
interrupted until the reverse link H slabbed, in contrast a tow ROT car; indicate mat the reverse link is not heavily 
loaded, thus potentially wasling available capacity Thus, sf the ROT is considered to be too low (e.g., below a desired 

40 threshot level) bV aU ansrr ssi niat i ^. e ec itv* se Mlicr it 

the art that methods other than measuring the HOT can be used m determining the loading of the reverse link, 
[0037] After the interference level detector 32 detects the signal interference, the comparator 33 compares the de- 
lected levei of signal interference with a threshold value in order to estimate (determine) tv load on la reverse link. 
The determinate.; 34 determines a transmission data rate adjust information (e.g., Increase, decrease or maintain) 

4S ; >rc h ers n! i ' , v-m, ^i- d determines a position of each mobile (i.e., a 

physii."i lore m d ■ , i t ,1 < i < . j 1 n n ' it >i [hCB 

position m the channel slots The ROB pos i > ^ i » I -.i ~ i r i ~i» - i a , -i 

[0038] The transmission processor 35 modulates a transmission signal for sending tie! i r w > sta i 
inform iicr mi y c o r ! i u r i anna 

so A4. Here, tne signals includingthe RC3 information are transmitted to each mobile via a common channel. The common 
channel can bo c nown channel airea nver i ' nplt me so-called 

<\ channel ed in the press i rr 

Alternatively, the Biennis incicding i RGB infoirnaiion :aro transmitted to each mobile via a nowiy established channel 
(Cor t t i-m^ "i^r I r cilecommu- 

s» uss.He's. \ jus conventional techniques may be employed in establishing a new type 

of channel, with a feature of the present invention being the use of rate control bit , s i 1 5 slots 

lied to tr lobi ss 

[0039] According to Figure 3, a base station according to an embodiment of the present invention can comprise a 
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doiermirting means, wnich determines an inten'arcmco level of signals received from the mobile stations, and determines 
a ti-3.1smis.sicr- energy level required tor each mobile sistion Here, the determining means can comprise the interfer- 
ence ievel detector 32 and the comparator 33, in their entirety or portions thereof. 
[0040] 3 - > ! " i . 

opera: ively corn < -»d within i » ng means, which compares the Interference levei with the transmission energy 
r ic obtain a comparison result, i each mocjilo station, H the comparing means can comprise me m m -> 
33 and <ielemr!:nator 34. in their entirety or portions thereof. 
[0941 ] 

operativeiy connected with the comparing meat s wh ch ss ids the compel * < r» channel on a 

forward i to each mobile station irs a mi rnariires in accordance with the n o and receives packet data 
'i i 1 1 wise Sink i >onsr r riding Hi the trans er can comprise a rece -jr 31. trans 

lp > , 3; and antennae A3 and A4, in their entirely or portions thereof. 
[Q842J \ecot usln rai re bile sho* t the fee of a base sta 

-r yji , i F u 5 ) tj> e < -n n-m- ifm u< < k- r accordance with the present 

i \n mi o i i Kpiar 1 rial c t . < in i resent 

invention are as toiiows. 

[8043} Figure 4 shows the details of certain relative portions of the detemninator 34 in the base station shown in 
Figure 2. The detemninator 34 comprises a plurality of repeaters 41 , a plurality of signal point mappers 42, a plurality 
of channel gain units 43, a pair of multiplexors 44, and a long code processor 45 having a long code generator 46, a 
decimatoi md a relet t. tor4t 

10044] " l channel" or °Q-channel" or both chan- 

nels Here '!' takus c i- -m-^c - m,^. < which are known Sr m - r t >> 

modulation, in particular vector modulation. Vector modulation (of which quadrature amplitude modulation (QAM) is a 
popular type) is at the heart of most digital wireless (mobile) communication systems. QAM packs multiple data bits 
into singie symbols, each of which modulates the carrier's amplitude and phase. 

[0045] Of the reverse link loaddetermined by the comparator 33, rate-control bits (e.g., RCBs)foreach user {mobiles.} 
0 through N are sent to the determinator 34. Here, N denotes the number of use' . c > ► d using the l-channel 
and/or Q-channel, which are also referred to as an "l-Arro" and a "Q-Arm." Based upon the RGBs transmitted so the 
•mobile? during one data frame (the frame having 16 slots), the base station can control a plurality of mobiles using the 
l-Ghanhsi, the Q-channel, of both. 

[0048] The repeaters 41 of the determinated receive the RCBdata (including rate-control bits) related to a plurality 
of users (mobiles) 0 through N, ai i rasper sh i es these data i uitsr i generating l-sign&ls (X,) ancl/or 
Q-signais (X Q ). 

[0047] For example, 1 2, 24, 48, 98, 1 92 or 384 mobiles can be controlled by the base station according to the present 
i *i if i i the l-channsl or the O-cbarmel is used. 12, 24, 48, 86 or 192 mobiles can be controlled if both the I- 
cbannei and Q -channel are used, 24, 48, 98, 192 or 384 mobiles can be controlled. When either the l-channel or the 
Q -channel is usee to coram! 1 2 mobiles, the repeater 41 repeats the bits in the messages ic be sent 1 6 times io improve 
■ reliability in this manner, for respectively controlling 24, 48, or 96 mobiles. 8. 4, or 2 repetitions are performed, 
i i i is are made. Namely, instruction signals are sent to the mot 

4 » ib any bit repetitions, in a similar manner, when both the i-ehannel and the Q-channel are used, for 

respectiveiy controlling 24, 43. 98 or 1 92 mobiles, 16. 8, 4, or 2 repetitions are performed. For controlling 334 mobiles, 
instruction signals ate sen! to the mobiles without performing any bit repetitions. 
j[Q048] ' ible of being controlled ha 

upon there being 16 slots sn a frame to be transmitted, those skilled in the art would urn erstand that c * pe ic 
number of mobiles oooid also be handled according to the e invention dep articular frame si;<e 

and number of slots therein. 
[0049] 

all "0" bits to *+r, all "1" bits to and no symbol bits to "0" to allow further processing. 

[0050] Here, the signal point mapping techniques can generally be performed in a variety of ways, as understood 
by those skilled in the art. However, a preferred method in signal point m i t osem invention 

involves a particular ioehniqns of processing the RC3s. Namely cased upon mo transmission data rate adjust infor- 
mation, it the current transmission data rate is to be Increased, the base station sets the RGB to "INCREASE" and if 
the current transmission data rare is to be decreased, the base station sets the ROB to rtoECRthASE" Also, if current 
transmission data rate is to be maintained, no RGB information is transmitted by the base station to the mobile, 
[0051] Also, the number of slots used for processing a symbol depends upon the number of users N. for example, 
if N = 12, 1 symbol per 1 slot Is processed. Also, for N = 84. 48, S6 or 192. 1 symbol / 2 slots. 1 symbol / 4 slots, 1 
symbol / 8 slot - t mcessed, respectively, as indicated in Figure 4, 

[O0S2] Thereafter, the channel gain units 43 further process each sigrtai receive o I nt mappers 42 
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respectively. Namely, channel gain amplification Is performed and the processed signals are sent to the multiplexers 
(MUX) 44, i ho features of which are expiated rudhcrboio\v. Here the channel gain amplifying techniques can generally 
be perfomeci n a var etv ot way- a und s skilled in the art. 

[D05S] Additionally, ihe RGB data -elated to I signal generation includes initial offset vaiues (0 to f assigned to 
5 each i t, i - t i v m p i oi < i ?i i;j 

Here, the initial offset values are determined (or generated): during a so-cafied "ne proc en mot 

and tee base station. Of the initial offset values, "0" Indicates the firs; position among the channel slots, while "H-V 
indicates the last position. 

[0054] T i m f j i ais;; includes a leap cede processor a,5 comprising a lone coce k i a i ^ to 

*" I t v I 1 S he f n j af« uncase c-vt^c I -a the common reverse 

jacket dat i it PDCCH puis relative oh r sagnal a"d 8 vi 

gnai. He--e it a ed tu fe ach mobile are preferably randomised. 

Namely, the RGBs are inserted into different slot positions in each frame. As such, the RGB position in the channel 
slots allows mobiles io be discriminated from one another. 

*s [00SS] Finally, the multiplexers {MUX} 44 respectively combine the initial offset values assigned to each user with 
I f f siu [v wd^l I- i - - - tii e - ,ec signals Torn the eha rt!^ i 

units 43, so that the RGB positions In the channel slots are determined, As a result, the multiplexed signals X, and X q 
for 9 l-c re >, Q-crsanne f ot? e at r a s ' h r i s tie er ni i 34 i i 

on pi '-tin f i c tit 

so [0QS6] Figure S is a flow t v r hov i lata, rate v at 

information to each mobile in a 1>:EV~DV or 1x£V-DO system according to an embodiment of the present invention. 
First, the base .stamen detects and determines a level of Interference among m! communication traffic charmers ;SS1 ;. 
The detected inferfei pi i e \ - <= lit k can be approximated 

(S52. S63). Transmission data rate ndjtist intoireation :s actenatined by the reverse link load and n i t i 1 <j 

8* the distance from each mobile to the base station, and as previously explained in view of Figure 4, the multiplexers 
41 41'< ir etheiniii I offset values (from the l-signals and Q-signais) with he I aiues (from decimating 

the codes from the lonq < j -o that the RGBs pmmm i , w i « l*l r med for discrim- 

inating each mobile from one another (SS4). Finally, the RGBs are transmitted to the mobiles via a common channel, 
which operate In a dedicated manner (i.e., exclusively) tor each mobile (S55). 

so [Q0S7] Upon receiving the RCBs from the base station, the mobiles preferably adjust thelf transmission data rates 
in increments for gradual increasing or decreasing. Then, the mobiles may inform the base station of the adjusted 
t i-i o i i'> * * c t > use by sending to the base station a reverse rate indicator (RRi) . Thereafter. 

■ to the base station on the reverse iink si She adjusted data < < a < , c 

the techniques of the present invention can advantageously increase data throughput. 

as |O0SS] The instructions (based upon RCSs) sent by the base station to the mobiles for adjusting (increasing, de- 
creasing or maintaining) the transmission data rate of a mobile during the reverse link will be referred to as: "RG in- 
(ructions. " I preseni rt < L i preiorac nds i r i c i iglt 

frame, for controlling the transmission date rate of the mobiles during the next frame. However, those skilled in the art 
3 f I ding of RG in 3 ^ tj^tar situation 

40 [00593 Figure 6 shows a ffow diagram of the method for controlling me data transmission -ate in accordance with 
the present invention. For controlling a data transmission rate on a reverse iink in a mobile communications system 
l vrm it «t> > > u1 a plurality of mobile stations, a first step of determining an interference ievei at 

a base station due to signals from the mobile stations served by the base station is performed ($60). Also, a step of 
determining a transmission energy level required for each mobile station is performed (S82). Next, the interference 

*> level is compared with the transmission energy level to obtain a comparison Jesuit for each mobile station (S64). 

[0Q60| Thereafter, th r 1 1 t it r bil« \ r nannel on 

a forward 'ink n , 'e it « - . ► 66) Here, the base station transmits respective comparison results to each 
mobile In a dedicated manner. In other words, the base station sends a 3 j mson result to a particular 

mobih 1 v r -< i a lt -< 1 r i n l i r . 

so each mobile is indh 1 1 i-d to have an appropriate data transmission rate, 

f00613 Sobsetjuem i i rcsof! s 

t it i tin i ?ard link in a d ed manner \ f m 

transmitted on the reverse fink from a mobile to the base station in accordance with the s< sted - 
rate (S89). 

ss [00SS| In ctner i. nathod fo i I nissic rate on s averse a s ig to the press ' 

invention can comprise fits steps oi determining aa interference tevei at a base station cue to signals from the mobile 

trar "ilssion energy level reci edfo et 
the interference levei with the transmission energy level to obtain a comparison result for each mobile station: and 
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adjusting a data transmission rate tor each mobile station baaed upon the comparison result sent via 8 common channel 
on a forward link to each mobile station in a dedicated manner. 

IP'O&'i] Also, a memod for controlling a data transmission rata on a reverse link according to the present invention 
can comprise the steps of determining an interference level of signals received from the moniie stations; determining 

s a transmission energy level required for oach mobile station; comparing the iraerfsrorics level with tne transmission 
energy levei to obtain a comparison result for each mobile station; and sendmg the comp r f via a common 

iel fom ink to mobile siatior dedicate i xdance with fl 

lOOS^s Additionally, a method for controlling a data transmission rate on a. reverse link according to the oreseut 
invention can comprise the steps of determining a transmission energy leva; required tor transmitting to the ones 

to station ao.ii Pi •• - ata transmission rate based upon a compai son result receivedfrom the base station in a dedicated 
mar;nef via a common channel, the comparison result being obtained by comparing the transmission energy level and 
an ! r -> ,i i t i < r 1i t ] t i i in 

evorse Sink in ac< tan t 3j is eg 

v K f i o | < t i, -a r h 1 m t t c- i 

« improve the conventional techniques (e.g., conventional communications systems under the standards of IS-95, HDR, 
lMT-2000, etc..) for controlling transmission data rates between mobiles and a base station. However, the present 
Inventors recogn ze- ma add tiona! ,mpr >ven= i o oosstble. 

[0088] For example the particular communication conditions of each mobiie may be f < -> n \ -• «d«:iioi 

to the overaii signal interference of the hose station (including ROT parameters) described previously hereinabove. 
so By considering the actors at if i m i-eoei ftcrent Instructions to adjust their respective 

transmission data rates in a different manner, instead of all mobiles receiving the same instruction to increase or de- 

treasr isn lies by an ; i 

i nique a 1 n it- -oi i i rt r I - - \i i r mf«di > 

adjust instruction {an RA instruction) from its base static i n*. <v* •> mr et i « ransmissfon 

25 data rate. Irs other v» c t r n ao'j t c - rans 

mission data rate. 

[OOSS] The internal test conducted by the mobile involves the deter mi n; r ». c I h t 

en rate in the n i - n I! I < I t i i J < i f t i > 1 <• 1 t i t 

low for the current frame, there is a relatively high probability that the data transmission rate should be increased in 
so the next frame, and there is a relatively low probability that the data transmission rate should be decreased in the next 
frame, 

[006§] For example, suppose that a communications system can transmit data at five different rates; 9,800 bps; 
1 9.200 bps; 38.400 bps; 76.800 bps; and 153,800 bps. Assuming that a first mobile (A) Is transmitting data at 18,200 
ops during the current frame, while a second mobile (8) is transmitting data at 78,800 bps in the current frame. Then, 

35 if the base station sends to the me 1 " o i i >nf < i r ia ismission ratt 

nobiier ia ireater proba r ^ t t r> rale compare nobile B In contrast 

if the base station sends to the mobiles th titisservii tructi - - 1 

mobiie B ha? } rx«tJl >t at > v i i mi i , , j < bile A 

[0070] In other words, a method for controlling a data transmission rate on a reverse link according to the present 
nvenfion can cc og a t iterference amount received by a tare- station: determining a 

t wnsss t each mobile station; 

>i ration of each mobile station; and generating data rate control information m 

accordance with the total interference amount, the transmission energy levei. and the data rate Information f c i 
to!" i i c r 'o sc , \ 

^ [0071] The present invention considers the channel condition or state for each mobile, the vaiid data rate for trans- 
mitting within a frame, and the signal interference at the base station, such that the base station individually controls 

averse li s for each mobiie in « if his cot < t 1 

base station and mobiles can be used. These parameters are defined as follows. 

so 1 ) Mobile station priority (MS„PRI) 

[0072J MS„PRi is a parameter used for determining a probability of ceil interference of each mobiie, and is obtained 
by rising the following equation (lit 

55 



BNSOOCID; <EP _12318OT&J.> 



S 



EP 1 231 80? A2 



(1) 



M it 



, r i i i t > t U i - t m ii it i 

PR I sii.se in r< xiic manner or whenever the channel em nt nt of the mobile "hanges 
m [0074] In equation (1). «; denotes the reverse link channel gain between the mobile and the i-th base station, while 
a, denotes thi £ 1 i I gain between mobile and th b 1 *r;ii ie i gest channe 
gain o! all base stations. Also, p, denotes the forward link channel gain between the mobile and the i-th base station, 
i | n. i i r- t i t he mobile and me j-th ba ion wh as the 

channel gain of all base stations 
« [8075] When fading « not considered (i.e., ignored), the channel gain of the forward link and the channel gain of the 
reverse link can be considered to be the equivalent. Thus, the approximation: 



of equation (1 ) is satisfied. 

^5 [0076] Also, assuming that tho tola r ,* its «r > ii < - *t * rrs are approximately th© same, when the 
total transmission power of the base station is n I c r i is >n c 

of the base station by p\), the resulting value is equivalent to thsytgja^signal power received by one mobile from the J- 

th base station (i.e., lor). Thus th« - >proximat on: MS_PFfl- — L-of equation (1) is satisfied, and the MS„PRI 

value can be determined . to " majt - tcr J 

so [00?"?] ineqL^ti bin I i > l j > i i t v f i c nations received by the mobile (i. 
e., sum of lor received from ali base stations), and maxjor, denotes the signal power received from the j-Jh base station 
which has ihe strongest reception signal power of at! base stations. 

[0076] The MS_PRI value, indicates in an inversely proportional manner, how a particular mobile, on average, causes 

as! ni ai -a n oihe e - - - roans that the probability of c I rence is low, 

•a* while a small MS_Pfll value means that the probability of causing cell interference is high, in other words, a large 

MS_PR! value indirectly indicates a high probability that the mobile is located near a base station or that the mobile is 

located: in a.place who * « lannel stat ss sfactory, while a small WS.. PR! value denotes the opposite. 

[0079] The MS hU ui c t u 1 10 'ollowing three different methods. 

[0080] First, the mobile calculates the MS_PRI value using the to value detected from the total sum of signal power 
40 oc i\ o n t a crv Ij J i t s ; a 

and thereafter the MS_PRI value is diree mated to the base station. 

[0081] Second, the mobile sends to the appropriate base station, the Ee/fo value of the pn t er eoeiveo 

from each base station usn , \ i l > t?SMM) reported to » ' i r > T 

base station receiving the Ec/lo value uses this to calculate the MS_PRI value. 
45 0082] Third, when re exists a reverse link c-** ml tsu ' 1 1 n i , r ' n 1 <FV I . s 

systems} for informing the channel elate of the forward link, the base station uses the forward link channe! state value 
(such as the E nitted via this channel to calculate the MS_PRI value. 

2) Mot N n r< c value (MS 

[0083] The MS_RGV value is a parameter used fo cists n ns i nerx t sary tor eacl 

mobile) Ftrst, s*unc i i ir < t I t i u ,. , i i e , - p-r>^ it- 1 



MS„RCV = ;urrent„A ; j MS -RI[dBJ (2) 

[0084] Here, the MSJHCV value may be indicated in units of dB. Also. 'Curteni_Assigfied_Data_Rate* denotes the 
data rate doing used in the out rent transmission frame, while f{x) is a function related to the reception energy necesea«y 
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tor norm !ii i if the "Current As 

i 9800, v get a i 1 i > i «96C0) - -'toB, which "l! t s r id i< a reception < n< n I v for each data rata. 

i I f-C , I | I itl ' ' I ! 

mobile Thus, the present invention sm nterference by 

s using a relatively low transmissioi ei 1 option power) 

f r I i-i s i s ~ i ! I i r 

[0088] in general, as the data rate increases, the reception energy re';, re 
ts tho "Curt to ..Rate" :s high the MSJRC^ value r sases 

[00871 In equation (2), the MS.. PR! value in the term "or ' MS.. PRi" denotes the probability of causing interference 
io n >ut I f- I i r ^ ( <. \ i < i i ' . I s 

the- MSJRC s eeomes arge. 

[00881 Also, the value "a", which can be adjusted to control how the MS_PRi effects the MS„RCV, is a variable that 
controls the "fairness" between users (mobiles) isbasesta j a i 

to have an appropriate data rale Po example whe 0 it ;ham bit e >i onsk 1 

»« iii" , s is at a maximum. In contrast, as the a value increases, the 

channel conditions of each mobile have more effect on the WS_RCV value, 

[00891 In summary, as the data rate of the current transmission is higher, and as the MS-PRI value is lower (i.e., as 
the probability of causing other ceil interference is greater), the MS_RCV value increases. The base station calculates 
and manages the:MS_RCV value for each active mobile. 

3) Mobile station Rale increase Available Bit (MS JAB) 

[0090S The MS JAB value is a parameter to provide data rate information for valid data that can be transmitted in 
the next frame by the mobile. The MS JAB value has two states, "increase" and "unchanged," based on the following 
s$ conditions. 

[0GS1] li t t i 

is not met, the value is set as "unchanged." 

I. Whentran if or l t u i - i- n -move => uen. n level: 

30 II, When the number of bits in the transmission suffer is above a certain ievef; and 

ill. When trio data rate of the current transfer (i.e., Current_Assigned_Data_ Rate) is fcafow a maximum data rate 
(i.e., MAX„Data_Rate) set by the system. 

[00321' As shown in Figure ?, which is a flow diagram of embodiment according to the present invention, the base 
35 station uses the above-identified parameters (i.e., MAJPRi, MS_RCV, and MS JAB) for controlling the data transmis- 
sion rate of a mobile, 

OS » > eceives tht MS PR value reported from the mobiie in a periodic manner or whenever ihe 

channel conditions of the motile change, or director calculates toe MS. .PRi value for updating thereof. Here, the 
MS_PR1 value is initially set at 0 and updated thereafter (S70). 

to [00S4] The base s „ _ ained MS ^R! value and the data -ate at » i il « i 

i c k ^ _ i i i_ il hi i i 1 1 _i i i i iiatara tn 

it i ration {S71 

[0095] Also, the base station detects the total interference {e.g., too rise over toarm.ei (ROT) value) based on the 
total energy of signals received at the base station (S72). Thsr«« alue to the 

■'5 base static - arm S73). 

[0098] The base station uses the MSJRCV and MS..IAB values to generate a raie controi bit (RC8) tor controlling 
the data rate of each mobiie (S74), and the RGB is transmitted to each mobiie (S75). Here, the RCB can include three 
Apes of commands creese comma easing ?he data rate of the mobi und for de 

creasing the data t anc a command for nor changing the data rate. 

so [0097J if the ROT detected by the base station is deemed to be satisfactory (e.g., ROT < ROT...TH l . where ROT_TH1 
is a first threshold value), the MS„RCV value is accordingly below a threshold value (RGVJTH), and of the mobiles 
ravmgewrMS AS values set as in ease i »ra - rtcse while the RCS 

values for the i 1 setae uoera-3cd' 

[8098] however, if it is determined that the I 
55 ~- ROT_TH2) set by the system, the RCB values for ail mobiles are set to -unchanged." 

[00981 if the ROT detected by the base station is deemed to be unsatisfactory (e.g., ROT > ROT_TH2, where 
ROT...TH2 is a second threshold value), lor these mobiles having a MS. ROV value exceeding the RCV-TH value, their 
RGB values are set as "decrease" while the RCB values for th set to 'uncbangeo ' 
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[01 GO] r I above i c i - j trie p, r i , i-> i i i > t c ^ having i RCB values ? as "increase." ie ^ it 
of "unchanged" depends on various factors such as the acluaf implement i - n performance, 

capacity, operation purpose, and the like, in a particular embodiment, the \> • '°c >o s rr»\ . >w 

the above features may fee applied an implemented. 

5 [0101] First a parameter BS_RCV (Base Station Rate Control Value) is denned to determine the total number o? 
mobites Here le BS...B he t RCV val the M $ J -t a ba t- tatfon or 

reported from a mob I * ; N in! i i !o 'in t the 

selective range of i telS.. RCV t ! only those mobiles Having an *) - t^i above or below a certain 

level receive RCR increase or decrease riate rate control irttcrmatiort. 

io [01 02] Figure 3 shows the updating procedure of the BS...RCV according to the present invention. The base station 
detem i •'.Jits RO ecaivo . i i pariiculai 

period. Tee base station i uses t detected ROT i to update She 3S._RCV It the detected ROT value ; below 
ROT_TH1,BS_RCV increases by.e 1: and it the ROT valee R below ROT.TH2. BS..RCV decreases by A s . However 

f ft m i r u i n i u \ 

15 previous value. 

[0103] Figure 9 shows the procedures for generating rate control information using the BS..RCV values according 
to the present invention. First, the base station updates the 8S_RCV vafue using the detected ROT value as shown 
in Figure 8. 

[0104] Then, the base station generates an RGB for each mobiles based on the following conditions using the 
MS.RCV value, the 8S_RCV value, and the MSJAB value received from the respective mobile, if (MS_RCV +•*.)< 
BS_RCV, and MS_iAB ~ "increase" are satisfied, the RC8 is set as "increase." But, if MS_RCV > BS_RCV, then RGB 
it ie e 's.*'\( t ,Mc X.V r a) < BS.RCV and MS JAB "increase." or if MS... RCV BS .RCV (MS_RCV 
e) ; ihe i Aaeech.thf present invention employs the "X,"va)us n ' i 

the RGB value setting allocation to better reflect the communications environment. 
?5 [0105] Figure 1 0 shows a i - rss I ing the BS_RCV values according 

to the present invention. Namely, the steps tor cor - s - a mobile by the base station in an exclusive 

or dedicated manner are shown. 

[01 06] The base station updates the MS_PR* value by receiving a MS_PRI value from the mobile reported therefrom 
periodically, or whenever the channel conditions of the mobile change, or b> dire ulating a MS_PR) value at 

so the base station itself. The MS...PRS value is initially set as 0 and updated thereafter (SI 00). 

£0107} The base station uses the MS_PRI value and the data rate used by the mobile for transmission (i.e., the 
*CurrenLA8Signed_Oata_Rate") to calculate and manage the MS_RCV values of all mobiles being In active stare with 
' ' - esc eta •> S102). 

[0168] The base station determines the total energy of the signals received thereof {i.e. the total interference amount, 
3$ such as ROT) for each time interval having a certain period (S104). 

[0185] Then, the base station updates the BS_RCV values using the method shown previously in Figure 8 {St 08). 

Thereafter, each mobile, for each frame, transmits the MSJAB value to the base station (S1G8). 

[0110] The base station then generates rate control bit (RCB) for controlling the da; i at if each t 

MS_RGV, MS JAB, and BS_RCV values (S110), and the RCB values are transmitted to each mobile (S1 12), 
40 |o* 11} A respt » s» RC8 values from ail active bass stations (S1 1 4), and generates a Combined 

RGB from the received RCS values for controlling the data rate of the next frame accordingly (S116). A method for 

combining the RCB values received from all active base stations is as follows: 

[0112] if all roc k< I i t icreaae 1 any oi >i 

RGB values is sei as "decrease * the combined R Bis s "deci [ ' »fl olhc istior tn< < ir l - r : R sB 
45 is set as "unchanged." 

|»*113j u n* io! » ,i 1 1 i e ic presen 

invention can comprise the s eas o dete nil i s c in n a eondi on value of e e i iie channel 

average power level and a data transmissioi ie, comparing the c wei condition v e with a Iran 
of a base station calculated bv i interference a- the base station: and adjusti i i - S < c< r 

so mobile station based upon the comparison result sent via a channel on a forward link to each mobile station in a 
dedicated manner. 

[0114] Additior '-iti^r * i r »-> w - i o present 

invention can comprise the steps of detenninirs:; a total interference level of signals receives from one or more mobile 
stations; determining a data transmission control llsresnoid valee according to trie total interference level; determining 
ee a transmission condition valee oy receiving a reverse line data transmission rate and a transmitted t i s;gna! strength 
from the one a - a ing reverse link data transmission rate commands by comparing the 

is r. rr tether hold i Star h n 

station in sceerdaeoe with the . toe' reverse link data n , i i s ,n rate > m o >■• 
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[Oil S] i i verse Sink according I 

-svention can noi f r i l nl 

a transmissi! i i la transmission ate from a mobile jtatfoi anc genei 

and sending 10 ihc mobile stark - - n mss«on co in 

•he transmission piicn signs! strength, and the a reverse Sink data transmission rate. 

[0118] & it i t t j iterate ro i or 

i 1 t t r t a goal race ition con- 

ditions at each mobile. Thus , exclusive or dedicated data rate control for each mobile =s possible. Accordingly, improved 
data transmissions being more appropriate to the channel conditions of each mobile is arhievec, an ' - % 
is significantly" gainer;. I ease station management ;s adventageonsiy improver! as the base station oar; accurately 
control the loading on the reverse link. 

[0117] l 1 <- n i i | 

between a base station and mobile station served by the t % tn mission on the reverse link 

inane* genent 5 tern * n\\ u> sre ha S e invention cart- be advantageously applied 

too t ml ions incl M nc transmissions on other types of channels and other n obile communie tti 
deve! >ped f - i t t ismiss 5ns 

[0116] is, i -f~- -i - t J <. i c it, 

The scope of the claims is Intended to cover va fiticatioi , afei arangement f the tllu 

embodiments disclosed in the specification. Therefore, the following claims should be accorded the reasonably broad- 
est Interpretation to cover modificaSsons, equivalent structures, and features that are consistent with ihs spirit and scope 
of the Invention disclosed herein. 



Claims 

1. A method for co nt ' ■ r rate on a reverse link in a mobile communications system having a 
plurality of base stations and a plurality of mobile stations, the method comprising: 

determining an interference level at a base station due to signals from the mobiie stations served by the base 
station; 

determining a transmission energy level required for each mobile station; 

comparing the interference level with he transmission em?r i » n 

mobile station; and 

adjusting a data transmission rate for each mobiie station based upon the comparison result sent via a common 
channel on a forward link to each mobile station in a dedicated manner. 

2. The method of claim 1 . further comprising a step of generating a rate oo"nl ~:c v • » . w 

i r ht ! j r r o n > 

3. The method of claim 2, wherein the RGB is inserted into certain bit positions in a channel slot of the common 
channel. 

4. Tl 1 > 3im 1 i b i x s 

5. Tl £ 1 I bebility of cell interi ofeachmobi 
station. 

S. The method of clasm 1, wherein the transmission energy ievei is based on a currently assigned data transmission 
rate, 

7, hereo, i- I M ». c t .ft > 1 t«\ <• <\ r ~ A<\ >at can be transmitted 
in a next frame. 

B. T v ie method of ci3 rr i whe wcoi pahson « t includes a data rate centre nerated by each 

base station indicating whether a pellicular mobiie tn e ) > irwrease, Oecrease or - it its e i data 
transmission rate. 

8. The method of claim 8, wherein each mobile station receives a data rate control parameter from all active base 
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station;; to generate a combined data ran; control parameter. 



Hi. The method ot claim 3, wherein the combined data rata control parameter indicates that a particular mobile station 
shou'd m;e . i 1 ~ v. „<. w > r If so / 

n c nc- n mU n^re s.a -"c* ie r i „r 

ansmissioR fate if at least on© cata r t i t r i $to> n indi 

data transmission rate decrease. 

11, The method of claim 3, wherein the common channel is newly defined. 

12. A n i ' r i li i ti < c transmission 'ate or; a reverse i rl i a mobile i -m system having a 

* v J ') a! t"v r - 3 is method co [prising 



t fie mobile stations 

w dote r ii i i 3 , 1 mobi-s station 

comparing the interference level with the transmission energy level to obtain a comparison result for each 
mobile station: and 

ommon channel on a forward i < 
manner in accordance with the comparing. 

so 

13. ThonUio i oti i it n 1 ttht titr iimn 
result the RGB ndit\ 1 < i 1 - m m x \ , -> 1 t m. : 

14, The method of claim 13, wherein the RC3 is inserted into certain bit positions in a channel siot ot the common 
25 channel: 



18. The metl >< > 1 e interference level la based on a rise over thermal (ROT) parameter. 

16. The met vdi cl im -vnereir ntat ; >n a probability of cell interi rence of each mobite 



17. The method ot claim 1 2, wherein the transmission enettgy level is based on a currently assigned data transmission 
rate. 



18. The method of claim 12, wherein '.he comparison result includes a data rate control parameter generated by each 
base station inriiM'inn «> 1 m t 1 I >n 1 1 1 11 < < 1 tease or nrn.ntair fs jurrent data 

transmission rate, 



19, The method of claim 14. wherein the common channel is newly defined. 

40 

28, A method for controlling a data transmission rate on a reverse link in a mot ; romu ions yst em having a 
plurality of basse stations and a plurality of mobile stations, the method comprising: 

determining a transmission energy level required for transmitting to the base station; 
-*s adjusting a data transmission rate based upc > t n > f i 

cated manner via a common channel the comparison "result being obtained by comparing the transmission 

e 3 I > t -1 - - 1 c •. 1 <t , 1 ' 1 v f 1 1 1! < i ' , n 

t remitting pack dat ontb< eve a fin! na jai n l usting 

so 21. The method of claim 20, wherein the interference fevef is basev. u'i. > t J i >. 

station. 

22, ~ i t ^ » n n '-ci 1 i > . i t 1 ! t m 
mitted in a next frame. 

23, The method of claim 20, whesein each mooiie station receives a data rale control r 1 t > in alt active basic 
stations to generate a combined data rate control parameter. 
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24. The method of claim 23, wherein the combined <teia rate control parameter indicates that a particular mobiie station 
should increase its current data transmission rate if all data rate control parameters received from ail active base 
stations rcik te data transmission rate increase *nd that a particular mot sst; se its curremi 
data transmission rate if at ioast one data rata control parameter from at east cos active ease station indicate;; a 

£ data transmission rate decrease. 

25. The method oi claim 20. wherein the common channel is newly defined, 

26. Abase station apparatus m a mobile communications system for controlling a data transmission rate on 3 reverse 
to link, the apparatus comprising: 

if lm i i r - t i L t " rat lit it\ 

determines a transmission energy level 'squired for each mooiie station; 

a comparing mean;; operative!) 1 connected wire the determining means, which compares toe :rirerf erence level 
?5 u {' ' •> 1 m c £ r m > vol it > ^ ai | c i ' - - il t it ,. ^ 

atransc - < i^iththecomparingmeans.whichaencisthecomparispn result via a com- 

mon channel on a forward Sink to each mobile station in a dedicated manner in accordance with the compari ng, 
and receives packet data on the reverse link in response to the sending. 

so < ? i ti r » i -i I i 1 i -s < v.r me com 

arisen m t if I'D i via- ~i t -> 1i en s tc bo 

adjusted. 

28. The apparatus oi claim 27. wherein the base station Inserts the RGB into certain bit positions in a channel slot of 
2$ the common channel , 

20. The apparatus of claim Sod wherein f mi level determined by the < f t ? means is based on a 
over thermal (ROT) parameter. 

so 30, The apparatus of claim 26, wherein the Interference level determined by the determining means is based on a 
probability of oei! interference of each mobile station. 

31, The apparatus of claim 28, wherein the transmission energy level determined by the determining means is based 
on a currently assigned data transmission rate. 

35 

32. The apparatus of claim 26, wherein the comparison result includes a data rate control parameter generated by 
each base sta < ' - t ig whether a particular mobile statiot should increa se or maintai un 
data transmission rate. 

■so > i - f ctaim 28, wherein the common channel is newly defined. 

8, wherein the mobile communications system is a next generation code-division multiple 
access (CDMA) system, {apparatus) 

35. A obiiesta mmunieatjonssy emforcont > < te an a reverse 

link, the apparatus comprising; 

i determining means which > i n a t i i i energy I required t r > > to a base station: 
an adjusting means operatively connected with the determining means, which adjusts a data transmission 
so rate based upon a comparison result receiveu i orn the base station in a > nner via a co tmcn 

channel, the comparison result being obtained by comparing the transmission energy level and an interference 
love) oi signals sent te the case station by the mobile stations; and 

a transceiver operatively connected with the adjusting means, which transmits packet data on the reverse link 
In accordance with the adjusted i ; iss on rate. 

55 

6. Aw 1 n a reverse lin ern having a 

plurality of base stations and a plurality bite si »n mronsing; 
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detecting a total interference amount receives by a base station; 

eetermining a transmission energy !ove! required by a mobile station based upon a i interference probability 
of each mobile station, 

receiving transmatabie data rate information of each mobile stabem and 
< sting data rat* control infom S ' i 1 i t t t toi i 

nsrgy level, and the d 1 • ate on a 'are^ 1 '' 

37.1 netnod at claim 3S : w her he ba tati ecoive the eh interference p I , xn each 

r c H i h| r probability o 

$8. The me i 

a ■ h c J., a iraasmissi n 5 ir n I ar >n frame for 

each mobile station; and 

riii the traasroission energy level using the cell interference probability applied to the transmission 
energy required for a data rata e; a current transmission frame for each mobile station. 

39. The method of ola:rn 36, wherein the data rate nforrnailon is se as ' it *.*» i a 

i io i i u i i i b H - < i j <■ 1 1 .ribov ri ihrt j, u Id 

and if the data rate oi a otmenr transmission :s below a maximum data rate. 

•40. The method of ciaim 36. wherein the data rate- information is set as "unchanged" hi at most, two conditions of a 
group comprising: if a remaining transmission power of each mobile is above a threshold, if the number of bits to 
be sent within a transmission butter is above a threshold, and if the data rate of a current transmission is below a 
maximum data rate, are satisfied. 

•41. A method for < it 're ling >i -ate on a reverse 'ink >n a rr sm having a 

plurality of base stations and a plurality of mobile stations, the method comprising: 

determining a channel condition value of each mobile station by a pilot channel average power level and a 
data transmission rate; 

comparing the channel condition value wifh a transmission threshold of a base station calculated by an inter- 
ference at the base station; and 

adjusting a data transmission rate for each mobile station based upon the comparison result sent via a channel 
on a forwero Sir k < \ mob\k a in a c.edtcated manner. 

42, A method for controlling a data transmission rate on a reverse link in a mobile communications system having a 
plurality of base stations and a plum s i> t l h > i j 



l r ii t a total interference level at signals received from one or more mobile stations; 
determining a data transmission centre! in res nolo value according So the tola! interference level; 
determining a transmission condition value by receiving a reverse link data transmission rate and a transmitted 
pilot signal strength bam the one or more mobile stations; 

generating reverse link data transmission rate commands by comparing She transmission condition value with 
the data transmission control threshold value; and 

1 1 na .y n\ l ,m. ' a i i , r - i < ^ " i r i i 

commands. 

■sg. The method of claim 4S : •amerein the data transmission control threshold is either maintained if the total Interference 
in a reased the total interference level is less than the fixed range, or decreased the 

- i n ix - „ iqc 

&4 r e method ciaim 2 wherein du - - > value s\ i 1 cc r c 

to -he < r 1 ^ pilot slgnai strength and the reverse I - (lata transmission rate, with she threshold value, a 
decrease rata bit i fomied :■ t transmission condition va:ne is greater than the threshold value, an increase rate 
bit is formed if the transmission condition value is smaller than twice the threshold value, and a maintain rats bit 
is formed for the current data transmission 'or conditions other than ihose ; or forming 1 Jscrease rate bit orthe 
Increase rats bit. 
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FIG. 1 
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FIG. 2 
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FIG. 4 
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FIG. 5 
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FIG. 6 
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FIG. 10 
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